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Fig.1  Schematic diagram of modified MPX-2000 type friction 

and wear tester 

-kx�¥�kl?>Õ��LÙxHI)¢ Fe

2

O

3

¨ª4 50%Ru+�?.7L¥�Jãqi-.kx

�±²vf) 

¢4Gf¤|ÙxMoS

2

[ Fe

2

O

3

-Û�P�?4n

MoS

2

o(?Ti6Al4V��-.7LwV+©?qiZ-

.kx?4 30 Nu+¥�kl)*Q	�LÙx�Ùx

xNy TiO

2

�?Ã�.7L��}Qd>Õ-Jã)i

ZÛ�ÍÎ8 Fe

2

O

3

¨ªh�z¦�{ 50%Ru+�?

.7L|}Jã?4 80% Fe

2

O

3

�~���JKÝ 2bT) 

ÕV?Ti6Al4V��-eGf.7�g-�+,)

4Gf¤|Ùx TiO

2

�MoS

2

�Fe

2

O

3

R^Û�P�?

���-.7i°m}>Õ¯y?ç�DEÍÎ�=

WX?Q��-��ZTiO

2

>Õx����.7?

MoS

2

ã�.7*m�Õ�?� Fe

2

O

3

��2.7) 

Ý 3 °d.I GCr15 �îÜ÷4 50 N �iÛ�

ÍÎ8 Fe

2

O

3

¨ª¯y-.7LjU)LÙx�?

GCr15�-.7L�° 1.17×10

-6 

mm

3

/mm)¢Gf¤

|ÙxÍÎ�KLMÍÎÄ�T?GCr15�-.7L�

¥�Jã)*Q	� TiO

2

+Fe

2

O

3

-Û�P?Gf¤|

Ùx MoS

2

+Fe

2

O

3

Û�P�- GCr15 �.7L �)

4n Fe

2

O

3

o(�?^.7L�·�°�J) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

O 2  Ti6Al4V<�gh½¾FG^ Fe

2

O

3

Rf¿ÀÁÂ 

Fig.2  Wear rate curves of Ti6Al4V alloy as a function of the 
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Fig.3  Wear rate curves of GCr15 steel disc specimen under a  

load of 50 N 
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Fig.4  Friction coefficient of Ti6Al4V alloy sliding against  

GCr15 steel under 50 N 
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Fig.5  XRD patterns of worn surfaces of Ti6Al4V alloy under a  

load of 50 N 
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Fig.6  Morphologies of worn surface for Ti6Al4V alloy with different additives: (a) no additive, (b) TiO
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Fig.7  Cross-section morphologies for tribo-layers of Ti6Al4V alloy under a load of 50 N with different additives: (a) Fe
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Abstract: Artificial tribo-layers containing Fe

2

O

3

 were induced to form at room temperature by supplying Fe

2

O

3

 nanoparticle and its 

mixtures with TiO

2 

or MoS

2

 onto the sliding interfaces of Ti6Al4V alloy and GCr15 steel. The roles of Fe

2

O

3

, TiO

2

 and MoS

2

 on the sliding 

wear performance of Ti6Al4V alloy were studied. The effect of the relative content of Fe

2

O

3

 in artificial tribo-layer on wear behavior and 

mechanism of Ti6Al4V alloy was also explored. Results show that Ti6Al4V alloy indeed presents a terrible wear resistance, but it would be 

changed by the supplies particles. The wear rate of Ti6Al4V alloy is further accelerated by TiO

2

, slightly and inappreciably reduced by 

MoS

2

, but completely inhibited by Fe

2

O

3

. In the case of supplying TiO

2

-rich or MoS

2

-rich particles, they are agglomerated into the grooves 

or pits on worn surfaces, instead of forming a tribo-layer. For Fe

2

O

3

-rich particles, an artificial tribo-layer is noticed to form and cover the 

worn surfaces. It is confirmed that the improved elevated-temperature wear resistance of titanium alloy is attributed to the appearance of 

Fe

2

O

3

. As the particles of MoS

2

+80wt% Fe

2

O

3

 are supplied, the tribo-layer possesses both of the lubricating property of MoS

2

 and the 

load-carrying ability from Fe

2

O

3

, which brings the best performance of friction and wear for Ti6Al4V alloy.  

Key words: titanium alloy; tribo-layer; nano-particles; wear performance 
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